Potassium channel activation by glutathione-S-conjugates in Escherichia coli: protection against methylglyoxal is mediated by cytoplasmic acidification.
Escherichia coli possesses two glutathione-gated potassium channels, KefB and KefC, that are activated by glutathione-S-conjugates formed with methylglyoxal. We demonstrate that activation of the channels leads to cytoplasmic acidification and that this protects cells during electrophilic attack. Further, we demonstrate that mutants lacking the channels can be protected against the lethal effects of methylglyoxal by acidification of the cytoplasm with a weak acid. The degree of protection is determined by the absolute value of the pHi and the time at which acidification takes place. Alterations in the pHi do not accelerate the rate of detoxification of methylglyoxal. The mechanism by which methylglyoxal causes cell death and the implications for pHi-mediated resistance to methylglyoxal are discussed.